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#0 2 0 0 3-3 8 4 8 4 2 v *. 1/E 



1 1 

S n, Zr, Ca, Sr, Pb, Ho, Nd, Y, La, Ce, Mg, Bi, Ni, Al 
, Si, Zn, B, Nb, W, Mn, Fe, Cu, RtfD y frb*Z>W£ «J jgtftLfc^fc 
< i: fc — ®<?>7Gi5t£B aT i 0 3 ^U5mo 1 %*i§ (Omo 1 -g-tff-* 

Lftv»S^*^^>Bft/^'; *A 0 
[fflt*!ll 3 ] 

f-^^Hft^V * A T?*S»*JI1 4fcl±2 KfBttO*-* f A 0 

1**31 1 3 (D^-f tifrZ> t -o\zWM<DT 9 USA v^lf m^JR-o 
[Iff 3^31 5 ] 

tt*E 1 3 O^fftj^tt ofcfBlft©?- * ^»^U * A */Hv»fcif S#j»»o 
[«** 6 ] 

1*31 1 »i 3 ov»f ^i>i:oj:Et©f-^ -)Atfflv^:ffim 

W^1^3<Ov^-rtL^Chtolc|Bmo^^>m^V ^A*ffiV>^Mflt7-f ^A 0 
[»*3t 8 ] 

9 ] 

H**E 7 HlBIROSimflc7 -f JUA *m Wen >7»>-9- 0 
[»*B 1 0 ] 
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[0 0 0 1] 

*»wttx stw*t*k ti-t7 5^3>fvt, ff**r«^Kfflv»?>tt-5^-^>si/^ 

[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

®ffl®&*X-KJB2-&Z3)m Mx.&. #^«3) W5o Sfc, ^S^^O^cm 

t %t "cm&mtzjom wz-&, #k s *hr4) ^&& 0 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 
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[0 0 10] 

[^iraft 1 J &W 1 8 4 1 8 7 

[®W3:M2] mm&mwo 00/3581 l-^&m 

mWXWl3] 9 1 6 0 

[#l«:j&4 ] #R|sp 1 1 -2 7 3 9 8 6^-<2r^ 

4 91 
[0 0 1 1] 

[HUa£*S&-r& £#>0#|£] 
[0 0 12] 

WL*X, Wtftr* vy;vtA'J VMt&mtRfcZit, ffilttft^^t#i: t 
[0 0 13] 

(1) Sn, Zr, Ca, Sr, Pb, Ho, Nd, Y, La, Ce, Mg, Bi, N 

i, Al, Si, Zn, B, Nb, W, Mn, Fe, Cu, M'Dy^^^^iJ: <9^{;T 
*t£^&< £ m<D7tm^B aT i 0 3 i:^LT5mo 1 %5jcM (Omo 1 %£-g-tr) 

(i o) •f-^m^ 1 ; ^#:t«*^>±ib (i) i2«o^^ V A 0 

(1 1) ^^^^^''^^^^^^^^±13 (1) ttzli (2) KfElRo^vm^ 

(12) (i) (3) o^?ixfrnt^{zm&<Dr?>m'*v v^zm^tzMmu 

(5) ±ib (i) (3) ov^r^t>i:o^iB®o^^^m/^v ^A^fflv^Ttfim 

(6) ±|B (1) (3) m>-f*i^£>toKfB^?>?-*>m^y *A£ffiv*fcJEm 

(7) _t|B (1) Jbm (3) 0^-f^t>i:o^fBmof-^ ^A^v^;Il 

(8) ±ib (5) Kmmomm.m^^tz=iyr>^o 

(9) ±ta (7) kib^i^ m#-7 -r )\sA*m^tz*vryyro 

(1 0) ±fB (1) Tbm (3) <OV>-f^>t>i:ot-fBm^^^^^^V ^Afc-g-tr*? 

[SPJOiM] 
[0014] 
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#12 0 0 3 - 3 8 4 8 4 2 I 3/ 



[0 0 15] 
[0 0 16] 

W:tSn, Zr, Ca, Sr, Pb, Ho, N d , Y, La, Ce, Mg, Bi, Ni 
, A 1 , Si, Zn, B, Nb, W, Mn, Fe, Cu, RVD y *)^ii£*L 
fe4?fc< i: fc-«07G|g£B aTi0 3 i:WU5mo 1 %*#!-g-A,"C*>&v» 0 
[0 0 17] 

£fe, *»W©f^>»A»j ^Atia^tfife^J: <9#£*u lirt^7KBI*JRv^±*» 
^ ? J!ft&t L t i: jfeH I" & &Pi«& L 4 v> £ ^Ti" 4 o 
[0 0 18] 

S<bK, *§£W<D<1-* >^'J ^Alif^t^s tv>9#S^^f f^^OT^^o 
[0 0 19] 

[0 0 2 0] 

£fe, *»*©Jtt«M*7$cR6ttTEM (TSAV^KIKft) tin (Sf^Klit^^S 
4 0H3fIB^-2 2-C*S*LS3ff-f KfcHCTJbSo Ell lUtttM^jA Lfe?-* >Bt>t 

y fA»TEM?i (Hifcfcii 15 0, oo otirejM&Lfctf*. Miffi-eiii/M 

[0 0 2 1] 
[0 0 2 2] 

tt t e m \z x z> fa¥i$MffifrZ>mm.-f zzt pTH-C* 4 o 

[0 0 2 3] 

*»9JO*- *Af±iji^ B B B T»£>&fei6, fjt«a|WflS< fc*„ 
[0 0 2 4] 

[0 0 2 5] 
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[0 0 2 6] 
[0 0 2 7] 

t^Mf-^^^ttt^^^^iL^o hM^ H B a &^1-& ^>?>•-e&;^^^;i: 

:/;l'-:&>f Y Montis *yM$k, *tz\$)V?-frM*?T1-9-VW.V>m.ik?-9y*^t»~? 
Uv> 0 ;v^;i/M^7^*-^*M<^fb^* >&^-tr*§£-x ^ifo^-*^ h 

fiBMfcf-^OtteliWfcWRttarv^ SHr, 1-1 0 0R*%T?*!K #*L<ttl 
0-10 0Hfi%> J:*)$f3:L<te 50-10 0fl%^^o d*U±, »«*^*v>f 

J&BtfbL^-Tv^ fcrt**b$f £ L < , hfflBftfb^*^j^Hfettfc«*LTv>& 
[0 0 2 8] 

fc, izg^b^^>. Hatfb*-*^ >7^+-> f, fifc^* >^<r>*f-9 >ik&m<o 

Lfc»K ini*## L fc J: oT, HMb*-* ^IM^^LfcBHb?- 

[0 0 2 9] 

W^MtL-rii, -*-<0fitf-<Z>tfc«a*/J>S <*fttti:«^tv»5C f-^tt 
*BM4*«[* ^iw*5M*L-cBWb*-*>V>fc LTftS^ffi^ffi Lv> 0 7 5 

- 1 0 Or^&TfCK&gr&'fb?-* ^fcjbllx., 7 5tMit^ot|$0|TOfiSt, 
ttBR'f fr^ftSEfca:' hn-^L***?>Eg«['fb^^>S:3ni*^»Lr, 8tf b?" * > V;v 
Lt7;w*^ hfflift****'t*BMfc^^>tt : f-*»**t6 (#H¥l 1 -0 4 3 3 2 

7 *\ 7 5- 1 o oroafcfcfcisatfb?-* >£;&nx.> w®k*>. wbh*^ 

ffi®K*^i3J:0 f PM'f *><0#tf-©»jR*3> hn-;vt***«bEg^b^^ > 
**D*^»LT, BMfcf^V'/A'i: LT^-*^ hSttS&-£;rf SBMb^* ^ttT- * 
(SR^HWO 9 9/5 8 4 5 1 )WJ Lv> 0 

[0 0 3 0] 

[0 0 3 1] 

*»Mo»ii^ffi^*v^r, ^^>ffi*»tt«f**-cin*»»Lr»e»tLfeK<b"f-^ > 
v»*jflv* #'b^7tv';w^om'fb^ : J'>*iT^^ H B B ll^{±$ijps(i^<x r^- 

[0 0 3 2] 

w&4k*f y*?W®Li-* ym<r>i-* y&*n&mfa*x-miMm-t& +tt^>T>w* 

[0 0 3 3] 
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[0 0 3 4 J 

11-4332 7 imt Lv^ 0 

[0 0 3 5] 

wm<o* 9 >M.<Dm&mfo$> <owkmto. o 1 - 5mo i /l -c*& c t amt 

[0 0 3 6] 

. *BMbftx f^mm, ifrfbft^"t?*So lttlH^-efflv^r «fc 

*b><y*A, «Mb/<y*A* SHfc*y*A, ffiBft^u^A^fflv^^LSo 

[0 0 3 7] 

Mt&wzKfcmtzjjm, ttz\t** ymzm&mm^T-MTkfrmLxnbtitzmik?- 

[0 0 3 8] 

v^ 0 MOp.Hli, fftKlil 1JSLL £«3$F£L<fil 3J^±fab«9. tffcfif 

f L<lil4a±t^^ 0 p H 4- 1 4 I&±.b~t2> «L J: ^Hk^y 

l i£l±or;v* 'Jttt«o©#ai lv> 0 pH^i l J: »)i6v>fcBMb?-*>V>fcA?y 

[0 0 3 9] 

IWL<, HIAtf, TMAH (^SMbx h7>f;V7>-^^A) , 

Kiv»4ii^i4 0 *HMby*-*A„ TKm-fbf- h y *a, *BMb*y sa^ot/i/ 
*y^**Bftflsft*jfeipi-* fcx nhtitz?-* *M>%L=f-q*izTJu* v&m&m* 

snrfifctej&***oTN *BWb-f- h 9^^;vt>*-^ A^o±gBitafett'fb^ft*i8Jini-* 

[0 0 4 0] 

IS^tfO^ii (RiSifctTCOz, H2CO3. HCO3-, RZFCO3 2 - 
[0 0 4 1 ] 

«\ 0^L<(±5 0 0»*p pm&T*C*l9 J: 9#£L< ttl~2 0 0WppmU*D 
> £ L < 1 ~ 1 0 0SIppmt^4o ^m*OjgS**CO^H^t?{ifim^O 

[0 0 4 2] 

tfcx Rf&^^*v>T(i % >%L3rttz&mt*9>*S)l'<7>mi£ti s « 0. 1- 
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5mo i/L-e&tK *&*^&mm.<DW&i>*&mmim>\z%m\^x, o. i~5 

mo l/Lfcfcaj^fcWHSrt-atfctf^SL^o 
[0 0 4 3] 

SfclC. Sn, Zr, Ca, Sr, Pb, Ho, Nd, Y, La, Ce, Mg, Bi, 

Ni, A 1 , Si, Zn, B, Nb, W, Mn, Fe, Cu, RXfD y frh %Z>& £ t)M 

7&*> BaTi0 3 ^LT5mo l%*i^J^i^:iJ0Lti^ o tfc, dftfc 
[0 0 4 4] 
[0 0 4 51 

[0 0 4 6] 

T'§. 3 0 0- 1 2 0 OWfffc^o ttJ£3WtUi#fc«)IRIi& <, M#> ^ 

[0 0 4 7] 

euwr, M> ffifi. RrJ , /*fcttft»*©i8« l #*ft*o ift&fc> tai 

[0 0 4 8] 
[0 0 4 9] 

li*fl-$MMMffftfcJ: 0 3 5 0 0 cm^ftSSOfcf-* fc LttlHS *l*3&» % f<67 0 0t 

t^ffi&So 7K»*OJBfcKtc#-5^RBttTEM«»HJ:»)iS:ai nmfil±oM ( 

*M K) LT^tti$^o 
[0 0 5 0] 
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#12 0 0 3-3 8 4 8 4 2 ^-S? : 7/ 



tt 5 0 %J£Lt, i 1) U t L < tt 8 0 %JSUt. $ <b tej@F£ L < li 9 0 %£Ui. Z L < 

[0 0 5 1] 

10 0 5 2] 

*-*>B/<y A Jtt^<3ft*# 7;v5-?- > ^*~7, v;i/3^T 

timmx-thztf, mmu&mmt lxi±w *is®m, #v>r 5 k»jb % #yr 

[0 0 5 3] 

* mm z tz it ±&msamMm t mm <o ®&m k $ * * ? y - * # * ^t±#ic 

abS^x ^X»f, 7f-;Va^;V^r h >\ SNBfeJ^/K 7*7-;k jl*7-;W 

[0 0 5 4] 

%mu * mm z tz *± ±fE$-jit sjctr t wj wi^OT^-ffc^^v-wfcftj:* 

mt LTi##5'#JB«:flJV»3»£-fcti\ ^^75/, y'75A * X-f-V 

, 7;i^7K 7-'^, «y~W K^ifOV^-ftt^^^g^^)— o^-rsv 

5V*7^'J^^, *X77>fh, 75 7, -775;, x,f^y, ^^^yh^JfO 

#'H5K#ItIV>4#^|:tt, -=67 75 7. -77 5 7. 7- U 7 & ^m^-ffL^fc'g 
11**) — *=>l,Zyg-f2> i/jy*) y 7U -=67757, y7^^^t'«V>fW^t 

[0 0 5 5] 

#oet^ «t tfj^msu * y 7* v > rm*>nm\z. * o t\ ftmm^-Kfmx* # ^ @fi 

^t**Rt4iWSLv>*», ^A*-g-tp^*t©0. 05-2011 

miE#2 003-3098638 



#M 2 0 0 3-3 8 4 8 4 2 v : 8/ 

fc#fcWR«fcv^ 10 0-1 5 Or-ClBfK^^S^KM^ai-^^t^SftL^ 

[Hi&ei] 

[0 0 5 6] 
I0 0 5 7] 

f^^'j-^AfcMgo (m*Kb*i* («c) «K*weaMfcv^*->^A 5 0 0-0 

4 R) „ H02O3 (B*4 v hV f? A (Hi) «ttJ&*BMfc*/l'5 *A) . B a S i Os ( 

mnmit^ (#) s) £-=e;vjfci 0 0 : 0. 5:0. 75:1. oc^jj:^ km^-l 

7t 0 «^»0. 3 g&l 3mm^^It-»j£ILfcf, SSSfMSfcTKis^-C 1 3 0 
10 0 5 8] 

l3>fnoOTfi*HEWLETT PACKARDl±lLF^>f-^>^7 
t7^ff-4192 A-eSlJfe U $J^» 1kHz, flfljgfflBg*:— 5 5 Vfrb 1 2 5 V 

[0 0 5 9] 

^mmi : 

mmt?-9> A («0«:#6ft9 9. 9%) «SE*»0. 25mol/L 

fKXjft|sI$r%B (RAD-B n-^-7l/»;^) -ettfilH^W^tt*^-* >f h 
180%, Ti~* 0%<vmit* 9 Z£tft>fr-oiz 0 
[0 0 6 0] 

*awfc/<y *aa**di» (/<?>f n* (*) i) l 2 6 g tKUHLit" f5^f;v7 
^--)A2 0M%*#» (•fe'f^ABBft ($0 £) 

60SIppm (COaSUHio JSIT\ 4#tw»fl}O^V>|Rl)ra*ft-C*So ) fcLfc*** 
4 5 6 g ££Jjnx.pH£ 14fcU SafeJfcSPSftf # ORJC»T? 9 5 VizM Liz a ttflBV 
^*it»»iiaLr#fc»'fb^^>«a£l 5SI%©7^2 1 3 g*KJEB#K7 g/^«DjS 

[0 0 6 1] 

-£5 otj«i^ »«*ffofco 3 o otTssiraLtt^ 

Steffi v^m-fb-^^ >*fc*awfc/<v ^AS3&»?,jtaj$asaifcJDUiiwM"t- 

*£JDUfc<&«'&-»±9 9. 8%-C*ofco 
[0 0 6 2] 

iM^A^ m^fr-2 or u *i ^L7tiajap-e2B#M^# mm) 

[0 0 6 3] 

co«H*ox»ia«f*a^m« oho «x*igi$r&s (rad-b d-^- 7 p^ 

X«@W3iJK3&»fe';- h^h»«ftcj:i) c/ajfc***3to £*>«MtwJfc& 
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: 9/ 



M«^BETft{:J;oTtft^o X 7 iz VX&t>tiiz&%:*m l RV?m 2 . HI 3. HI 
4 > HI 5 IZTF-fo 
[0 0 6 4] 

£<bK, 9 5 0 Vxmf&Lfz^Mz&tii&%m&<nm;K-o^Xi±B I ORAD» 
5H6##fM (FTS 6 0 0 0) MLTgtL^o ^^TMa-'J -)AT^S 
tt^t^lfi%t:fflSnt^ofco |WIB#^^-|*i7Km^^JtSi-^ 3 5 0 0 cm 

^ttss^miK&Me-^sitt&^ofco 2 5Vx-<Dmw,mt3 2 0 o-c&o^o ^-^ 

B#<7>Sjg#1£fiE I A&te OCLASS I I 

i£S<l$-7^;VA, >5MbO f tc=/>r'>-9-, JEm#^{±^£#tt&;pr?-& *> <DX$>-o tz 0 
[0 0 6 5] 

»^I2 : 

^#81 tmmzLX^Uyrxjj J MWB aT i 0 3 £#£ o fcrtfU 6 0 OVX'2 

mm&wirz c t x^ikitLtzo mmm 1 1 mmiz Lxm^tz t 25 m 2 

/g, c/aifctil. 0 0 3 2T^o7t 0 7 0 0 t:T*^3SL7tm^-{±^i6fe^I 

1 tTO^^^^^^ o7 t 0 ^(75^*. fc=?-ft*mmzttlB'r2>3 5 0 0 cm-Mt 

ia<7)^^^jRtf-^(±^^^ofc 0 2 5Vx<Dmn^i*i 1 0 or**o7t 0 -e?>B#o 
&mk, mmi^y^^A, %t>mza>T>4)-, i±mum-^mtifz^^^-r^i><Dx^> 

o tZo 

[0 0 6 6] 

mmms : 

w§#t^itt^ H jEL?t 0 nmmi tmmzLxm^tztzzik^mmiti . im 

Vg> c / a OJtti 1 . 0 0 9 2t*93t. iOtW**Jt« 1 W#K:*^^**f 
^rffo^o «H?rt*»lfeK*fJE&i-* 3 5 0 0 c m^ttaoj&ttfciftJRtf »± 

Sftfcjfrofco 2 51C-Cfl5f|«^(±3 6 0 OX&vtZo ^CDP#OSjK#te{i E I AMfe<D 

, 4^C3>7>t, ffi«#3H-»±«*Lfc»tt**'t-*«»0-C*ofco TEMTO2 5 

^wwo tztffrm&tfMMLtz z t tzmmirz>x.m*mmzti%fr-2tzo 

[0 0 6 7] 

mmm4 : 

^M^J 1 t »Lt'<n7'X*'f MOB a T i Osfcfffco fcrtrU 12 0 O'C'C 

2B#w«#i-^ci:-e^^bL/^o mmmi tmnKLXM^tzbzsb&mmffiteo. 5 

m 2 /^ c/aJfcfil. OllOnofc. iOtW**«l«l 1 i: R*KMWIf 
Zffotzo ft^-rt*»3fe»citJ&i-& 3 5 0 0 cm^fj-SWJfiittiiRJRtf-^ii 

3R*lfcj&»ofc 0 2 5 , C-e<Oiim^{i4 0 0 0-e&ofc o ^OB#co^Jg#tt{iE IA» 
X7R#ttW:U» ^R^^>«^U^AJ: f)|§?>*Lfcf|*flE«»N HI*#7'f^A 

[0 0 6 8] 

Hi&^5 : 

TMAHife!jng:£^<b LpH& 1 1 i LfeWi^l^Jl i: RM*«>*JMfc-e*-* ^Ht^U 

d^JjM&H^&ofco 8 8 0 , C-C2^K^#i-*ii:^J; Jj^^fk^-^^^^glLTll 
ifefll 1 i:|Bl^tcSI^7tfci%Jt^M«{i7. 3mVg, c/aj£{±l. 0 0 9 0t$>o 

tzo z.(D&ft*$mM\ tmrnzmftftybfrffiUfv/za -tomm, «^rt*»*fc*ws 

t§ 3 5 0 0 cm-^jfiOAtt&lRJRlf-^tt^ft^ofeo 2 5 1C 2 6 0 

miiE#2 003-3098638 
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^-y: 10/ 



[0 0 6 9] 

mmm6 : 

9. 9%t?*>ofc 0 TEMX-mmLtzkZ.*>l$.1££kX~$><3tZa 8 8 0 tt? 2 B#ffl^*rt-£ 
c fcfcj: ijiftfiftS^fcttfHcHLT^jfctt l HHUcil^fc i*Jtf£M*J± 7mV 
g, c/aJttil. 0 0 9 lt?*ofco iOSW***Wl tlBIlll^^^fe^Wiffo 
fee ^T-rt^Bftaf^JtfD-*-* 3 5 0 0 cm-^ffiwAtt^iRJRtf-^ttaan* 

a»ofc e 2 5t;-coit${j2 7 0 o-c*o^o -eoB#o?ajgij#i4tiE i am©x 7 r 

[0 0 7 0] 

H*«7 : 

•?-*>*S)v (5jr^*»sts-o2) ^m^fzi^na^mmi tmm.omi^x^^>m 

si') *Afc<frjfcL;fco ai^JRi^*t1-^^lRfiO#J^-{±9 9. 8%-C^ofCo TEMti 
iLfci:i^ H B H -C*ofco 8 8 0 < CT*2B#K^#-r^^ fc <fc *) ISI&'ffcS-frfcKfl-fc 
MLT^M^IJ 1 HaUcW-sfc £5Jfc£MaN±7. 7mVg, c/aJfcJil. 007 

&lZMB-fZ 3 5 0 0 cm^ftjSOl&tt^iRJRtf-^ttSSttsar^ofeo 2 5 "CCOfimsp 
li2 4 0 0-C*9ft o -e-^B#Ozajg#^fiE I ASfefOX 7 R!Ht^Lfc, 

>Bfc/<y *a j: *)nt>tLtzBmim&, Rm^-r^A. ^hmz=i>r>^, mmtm 

[0 0 7 1 ] 

^m«#«6 0ftppm(7)TMAHO{tfc!)(«Stttl lOfippmOT 

S*i"*^JR*0«#»± 9 9. 8%T?*ofc 0 TEM-r«*t7ti:i?)#j»*T**o/So 8 
8 or-C2l*W«**i-*CLfctcJ: imSft$*fc^fcl»LT|S;*fl|l tR«t:||^i: 
C^>Jt^M«(±7. 3mVg, c/aJfcttl. 0 0 9 0"C*ofc. 

fcra*i=^^fe^«f*fTofe 0 foi^ «HFrt*»aiftc*tje:.i--6 3 500 cm-^is 

«>«itt*iRiR^-^ttift*L&*»ofco 2 5t)t(7)f^}i2 7 0 OT-^o^o *r<DV%<7)M. 
JS#1£fiE I Aiitg-OX 7 RifctefcWfcLfco >B*'tV * A <fc 19 # P> *Lfc8t«#: 

[0 0 7 2] 

HMM9 : 

Mi^*t6 0 Rf p p mOTMA HOftfc 0 2 1 5flp praOT 

MAH*JBv»fcJWtt*ifem fcWI«|«5»ftW^ V Afc-g-jfcLfco aS%lR4tc 
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